ABSTRACT
INTRODUCTION
Based on our current hypothesis for the neuro¬ endocrine regulation of seasonal breeding in ewes, oestrous cycles cease during the transition to anoestrus because there is an increase in the negative feedback action of oestradiol on tonic luteinizing hormone (LH) secretion (Legan, Karsch & Foster, 1977) .
Considerable evidence suggests that this enhanced feedback action of oestradiol prevents oestrous cycles by eliminating a key step in the preovulatory sequence of endocrine events, namely a sustained increase in tonic LH secretion . According to the hypothesis, the rapid decline in serum progesterone levels which accompanies re¬ gression of the corpus luteum permits serum LH con¬ centrations to increase progressively due to removal of the negative feedback action of progesterone (Karsch, Legan, Ryan & Foster, 19806) . This sustained tonic LH rise, in turn, stimulates a parallel rise in oestradiol secretion (Goodman, Reichert, Legan et al. 19816; McNeilly, O'Connel & Baird, 1982) which triggers the LH surge (Goding, Catt, Brown et al. 1969 ; Scaramuzzi, Tillson, Thorneycroft & Caldwell, 1971) and thus causes ovulation (Robertson, 1967) .
During the transition to anoestrus, however, the hypothesis predicts that, following the decline in progesterone accompanying regression of the last corpus luteum of the breeding season, serum LH would be held in check by the (Niswender, Reichert, Midgley & Nalbandov, 1968) modified as described previously (Hauger, Karsch & Foster, 1977) . The limit of detec¬ tion (95% confidence limit of buffer control) averaged 0-2 pg/1 for 200 pi serum. The intra-and interassay coefficients ofvariation (C.V.) averaged7-5 and 100% re¬ spectively. Concentrations ofLH are expressed in terms of NIH-LH-S12, which has a biological activity of 0-82 SI as determined by the ovarian ascorbic acid depletion assay (Reichert & Wilhelmi, 1973) . Folliclestimulating hormone (FSH) was measured in duplicate in 100 pi aliquots of serum by a radioimmunoassay described previously (Goodman, Pickover & Karsch, 198 la). The limit of detection averaged 90 pg/1 and the interassay C.V. for serum pools containing 69 or 78 pg/1 averaged 6-6 and 10-6% respectively. The intraassay C.V. were 4-7 and 6-2% respectively. Results are expressed in terms of NIH-FSH-S8. Concentrations of serum oestradiol were determined in duplicate in chromatographed benzene extracts of 1 ml serum by a modification ) of a radioimmunoassay described previously (England, Niswender & Midgley, 1974) . The limit of detection averaged 0-7 pmol/1 (0-2 pg/ml) and the intra-and interassay C.V. averaged 8 and 13% respectively.
Serum progesterone concentrations were measured in duplicate in petroleum ether extracts of 60 pi serum using a modification (Hauger et al. 1977 ) of a radio¬ immunoassay described previously (Niswender, 1973; Foster, Lemons, Jaffe & Niswender, 1975) . The limit of detection of the assay averaged 012 nmol/1 (004ng/ml) and the intra-andj interassay C.V. averaged 5-6 and 11 0% respectively.
To determine the beginning of the fall in pro¬ gesterone at luteolysis, we first calculated the 90% (Baird & Scaramuzzi, 1976; Karsch et al. 1979 ).
Further, progesterone withdrawal in mid-anoestrus results in a brief, but marked, LH rise identical to that observed in our study (Webb & England, 1982) , namely that FSH induces LH receptors in oestrogenprimed follicles (Richards, 1979) 
